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4                  NOTES  ON THE CHEMISTRY  OF

size, and intersecting the molecules or small particles
of iron. Its influence is to make the pi^iron softer
and tougher than would be the case if it existed in the
form of " combined carbon/*

"Combined carbon" is nov generally supposed to
occur under two distinct forms. The one, son-.died
"cement carbon/' consists of alloys of iron, carbon, and
a little silicon, uniformly distributed or dissolved in
the metal. The other is the so-called "burdening car.
bon." The cement carbon remains as a black residue
when the metal is dissolved in cold acids, \vhiNt the
hardening carbon passes off as hydro-carbon ^a^rs of
the ethylene (Q HI) series. By holing iron or stirl ft*
a red heat, and rapidly cooling in water, the cement
carbon is converted into hardening carbon. Simply
hammering cold has the same effect to ,sowe extent,
Slow cooling or annealing produces cement carbon.
Doubtless these phenomena can be classed with those
referred to above, as analogous to the dissociation of
gases. It is therefore evident, that .simply the knowl-
edge of the amount of total             in not enough it*
explain the physical influence of the same. In general,
we may say that the tensile               of steel im ivases
with the combined carbon up to about one per cent,
again 'decreasing as the carbon increases above this
point The elastic limit is rained by combined carbon
somewhat more rapidly than Js the tensile strength,

Influence of Silicon* In the manufacture of pig-
iron, in the blast-furnace, silicon replaces carbon to some